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PG prostaglandin 前列腺素 
Pd-Ia (±)-Praeruptorin A  白花前胡甲素 
IC50 half maximal inhibitory concentration 半数抑制浓度 
HIV Human Immunodeficiency Virus 人类免疫缺陷病毒 
EC50 Half-maximal effective concentration 半数有效浓度 
ATP Adenosine-triphosphate 三磷酸腺苷 
TNF-α Tumor necrosis factor-α 肿瘤坏死因子-α 
cAMP Cyclic Adenosine monophosphate 环磷酸腺苷 
DMAP 4-dimethylamiopryidine 4-二甲氨基吡啶 






DMC Dimethyl carbonate 碳酸二甲酯 
PPY 4-pyrrolidinopyridine 4-吡咯烷基吡啶 
PBS Phosphate buffered solution 磷酸盐缓冲液 
DMSO Dimethyl Sulphoxide 二甲亚砜 
ESI-MS Electrospray Ionization Mass 电喷雾电离质谱 
Mp melting point 熔点 
BSA Albumin from bovine serum 牛血清白蛋白 
SDS sodium salt 十二烷基硫酸钠 
PARP poly ADP-ribose polymerase 多聚核糖聚合酶 









































素，对其进行进一步结构修饰，设计合成得到 17 个衍生物。 
2、将合成得到的部分伞形花内酯衍生物，经 7 位烃化，环化得到 7 个邪蒿
内酯类化合物。通过 MTT 法进行活性初筛，在活性较好的化合物邪蒿素的基础
上，氧化邪蒿素 3'位双键，生成顺式凯林内酯。以顺式凯林内酯为母核，对其






表明，化合物 C1，C2，A8，K7，K7-1 可以浓度梯度性地诱导 PARP 的切割，
表明他们均可以诱导肝癌细胞的凋亡而具有抗肿瘤活性。同时用报告基因的方法
































Coumarin is a kind of lactone compounds which widely exist in nature. Research 
shows that, coumarin compounds have diverse biological activities such as: anti HIV, 
anticancer, cardiovascular diseases, anti-inflammatory and antimicrobial effects. 
Among them, the study on angle-pyranocoumarin like Seselin and khellactone 
coumarins has attracted our much attention, the pharmacological activity of 
khellactone coumarins is mainly manifested in resistance to HIV, and the seselin has 
been reported as DNA damage agents for the cancer research. In this paper, we 
designed and synthesised a series of compounds which were based on the nuclear 
structure of coumarin, and study their biological activities. 
1. Started with meta-substituted phenol, we synthesised a series of 7 hydroxyl or 
amino substituted coumarins, namely umbelliferone derivatives. the compounds  
screened in HepG2 by using MTT method , selected the compound 4- chloromethyl 
-7- hydroxy coumarin which has good activity for further structural modification. 17 
designed derivatives were obtained, and then study their biological activities. 
2. Using part of the umbelliferone derivatives to synthesize our compounds, 
throug alkylation and cyclization reacrion to get 7 Seselin compounds, tested their  
biological activity by MTT method, based on the activity compound Seselin, then we 
oxidation Seselin 3'-double bond to generate (±)-cis-khellactone. Further structural 
modification focused in the 3', 4'- structure of (±)-cis -khellactone, we designed and 
synthesised 5 (±)-cis-khellactone derivatives for searching the compounds which may 
have good activities. 
3. In the study on synthesis of 4- methyl chloride -7- 4-hydroxy coumarin, we 
found that the traditional methods for synthesizing the compounds generally with 
plenty of strong acid as catalyst. It is difficult to deal with the reaction and will cause 
environmental pollution. In this paper, on the basis of relevant research, we use 
bismuth chloride as a catalyst to synthesize it, and the reaction conditions were 















environmental pollution by complying with the trend of green chemistry. 
4. Research on the bioactivity of synthesized coumarin compounds. The 
anti-tumor activity in vitro experiments indicated that compounds C1, C2, A8, K7, 
K7-1 can be used in cutting the concentration gradient to induce PARP. It shows that 
they can induce cell apoptosis with antitumor activity. At the same time, we tested the 
interaction between compounds and nuclear receptor RXRα by reporter gene assay, 
for researching their biological activities from a deeper level. 
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